Tuning the ground state PL emission from QD structures is important for device applications and basic studies. This has been achieved by changing the 111-V bandgap (composition) in the dotharrier materials [ information on island sizes, shapes, uniformity, and areal densities. Thermal treatments were performed in N2 ambient using rapid thermal annealing (RTA) and proximity capping.
Anneals were performed for 30 seconds. Low (77 K) temperature Photoluminescence (PL) spectra were obtained using the 532 nm continuous-wave output of a diode-pumped Nd:YV04 for excitation, the signal was dispersed with a single grating 0.67 m monochromator, and collected using a cooled Ge detector and lock-in techniques. The same values for r were used for simulation of the 4 excited states peaks, giving good fits to most of the curves. One exception is the 3rd and 4th levels in the curve after 850°C anneals and the third level after 875°C anneals. This is indicated in the boxed section in figure 2 and presented in more detail in figure 4 . Figure 4 shows the experimental spectra and simulation for (a) the sample annealed at 830°C, and (b) 3 different spectra taken at slightly different excitation powers for the sample annealed at (the generation rate in electron hole pairs per nanosecond) ranged from 5 to 13. r is the inhomogeneous broadening factor in meV and L is the diffusion length in Angstroms.
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